The ultrasonic velocity (U), density (ρ) and viscosity (η) of different concentration of aqueous ascorbic acid (vitamin C) have been studied at temperature 303K. The measurement of ultrasonic velocity were carried out by using the ultrasonic pulse eco overlap (PEO) technique at frequency 5 MHz. Measurement of density have been carried out by using hydrostatic plunger method and viscosity by Oswald's viscometer. The temperature 303K have been kept constant using thermostat by circulating water. Experimental data have been used to estimate the thermo-acoustical parameter such as adiabatic compressibility (β), acoustic impedance (z), free length (L f ), free volume (V f ) internal pressure (Pi), wada's constant (W) and Rao's constant (R) . These parameters have been used to give the interpretations of solute solvent interaction of water and pyridoxine molecules. Furthermore these studies shows that the nature of molecular interaction and complex formation in solution of ascorbic acid (vitamin C) and it provide important information regarding molecular properties of solute and solvent interaction.
Introduction
Ultrasonic velocity, density, viscosity and other thermo acoustical parameters have been play very important role to detect and assess weak and strong molecular interactions in binary and ternary mixture [1] [2] [3] [4] . This gives a practical application in many pharmaceuticals and chemical industries. Ultrasonic velocity, density, viscosity and other thermo acoustical parameter such as adiabatic compressibility, acoustic impedance, free length, free volume, internal pressure, Wada's constant and Rao's constant play key role to study the nature of intermolecular forces in liquid mixtures and it also give idea about association , dissociation and complex formation of molecules in a given components [5] [6] [7] [8] [9] [10] .
Vitamin is an organic compound and vial nutrient that an organism requires limited amount. An organic chemical compound is called vitamin. When the organism cannot synthesize the compound in a sufficient quantities and it must be obtained through the diets. Vitamins are substances that our body needs to grow and develop normally.
Ascorbic acid is a colorless and water soluble vitamin .The structure of L-ascorbic acid was first discovered by scientist Norman Haworth and for this work he got Nobel Prize on 1937. On 1967 Scientist Linus Pauling recommended high doses of ascorbic acid (he himself took 18 grm daily) as a prevention against cold and cancer. The physicochemical and thermodynamic properties of ascorbic acid are of considerable interest as it is an essential nutrient for human and certain other animal species, in which it functions as a vitamin. Ascorbic acid or L-ascobate is a strong reducing agent. When there are more free radicals (reactive oxygen species, ROS) in the human body, condition is called oxidative stress and has an impact on cardiovascular disease, hypertension, chronic inflammatory diseases and diabetes etc. [11] .
The purpose of present work is to determine the ultrasonic velocity and thermo acoustical properties of aqueous ascorbic acid at temperature 303K.This Investigation give us molecular interaction of ascorbic acid in water , which is helpful to chemist, biologist, pharmacist and industries etc.
Materials and Methods
The stock solution of ascorbic acid (vitamin C) was prepared in double distilled water. Solution of different concentration was prepared using water as solvent. The ultrasonic velocity of pure solvent and their solutions measurement were carried out with a highly versatile and accurate 'pulse echo overlap technique (PEO) method by using automatic ultrasonic recorder (AUAR-102) and frequency counter. The frequency of the pulses was kept at 5MHz. The density and viscosity were measured using hydrostatic plunger method and Oswald's viscometer respectively. Temperature 303K is maintained using thermostatically controlled water circulation system with accuracy of 0.5 0 C. The other thermo-acoustical parameters such as acoustic impedance, adiabatic compressibility, free length, free volume, Wada's constant and Rao's constant ware evaluated using ultrasonic velocity, density and viscosity. The experimental data of concentration (M), ultrasonic velocity (U), viscosity (ŋ), density (ρ), acoustic impedance (z), adiabatic compressibility (β), free length (L f ), free volume (V f ), Wada's constant (W) and Rao's constantant (R) for different concentration of ascorbic acid are given in the table 1 and 2. 
Theory
Ultrasonic velocity was measured by using pulse Echo overlap method at 5MHz. The interferometer was filled with test liquid and temperature was maintained by circulating water around the measuring cell from thermostat. From the experimental data of ultrasonic velocity, density and viscosity of given solution, the various thermo-acoustical parameters were calculated using following standard equation 
Result and Discussion
The experimental data of ultrasonic velocity, density, viscosity, adiabatic compressibility and acoustic impedance of ascorbic acid at 303K, are recorded in table 1, and Intermolecular free length, free volume, Wada's constant and Rao's constant are given in table 2.
The variation of ultrasonic velocity and adiabatic compressibility with molar concentration are shown in figure (1) and figure (4). It is observed that ultrasonic velocity and adiabatic compressibility are increases and decreases with increase in molar concentration of ascorbic acid. This is indicate that, there is a strong intermolecular force between ascorbic acid and water molecules. This enhance the degree of association among molecules of solute-solvent components [12] [13] [14] .
Variation of density with molar concentration is shown in figure (2) , which indicate that, the density of aqueous ascorbic acid is increases with the increase in molar concentration of ascorbic acid.
In figure (3) gives the viscosity of aqueous ascorbic acid increases with the increase in molar concentration, which indicating the existence of molecular interaction in the given mixture and hence there is association between ascorbic acid and water molecules [15] .
The molecule of liquid are not closely packed, there is always some space between them, this free space is known as free volume. The variation of free volume with molar concentration shown in figure (7) which shows that solute solvent molecules are coming close to each other and space between them is decreases with rise in concentration. This supports to the strong solute-solvent interaction in liquid solution [16] .
The decrease in free length in figure (6) shows that, there is enhanced molecular association in the system , which show that compactness of the structure is increasing and it is less compressible [17] . However the acoustical impedance in figure (5) is increasing with the concentration of ascorbic acid. This in turn shows that molecular interaction is associative [18] .
The variation of Wada's constant with concentration is shown in fig. (8) . To study the existence of molecular interaction. Wada's constant is also very important. It is observed that Wada's constant increase with increasing molar concentration. This indicate that solute-solvent molecules are very close and hence interaction is increases. The variation of Rao's constant with molar concentration is shown in fig. (9) . It is observed that Rao's constant increases with rise in molar concentration which supports the facts shown by other thermo-acoustical parameters. 
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Conclusions
Ultrasonic velocity, density and viscosity of aqueous solution of ascorbic acid of different concentration are measured at 303K and thermo-acoustical parameters are calculated. Ultrasonic velocity, density, viscosity, acoustical impedance are increases with concentration shows that solute-solvent interaction are present in the solution. The adiabatic compressibility, free length and free volume are decreases with rise in concentration. This shows that there is strong solute-solvent interaction in a system and hence association take place. Wada's constant and Rao's constant are increases with increase in concentration. This give support to the above discussion.
